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Orthorhombic, Pbca 
a = 9.7197 (2) A 
b = 18.7729 (6) A 
c = 29.8372 (7) A 
V = 5444.3 (2) A 3 



Mo Ka radiation 
p. = 2.34 mm -1 
T = 293 K 

0.25 x 0.20 x 0.15 mm 



{4-Bromo-2-[(2-sulfidophenyl)imino- 
methyl]phenolato-fc 3 S,N,0}(triphenyl- 
phosphane-K:P)nickel(l I) 



Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.592, r m „ = 0.720 



31370 measured reflections 
6260 independent reflections 
4184 reflections with / > 2a(l) 
R in , = 0.050 
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Key indicators: single-crystal X-ray study; T = 293 K; mean ct(C-C) = 0.004 A; 
R factor = 0.035: wR factor = 0.092; data-to-parameter ratio = 18.7. 



Refinement 

R[F 2 > 2a(F 2 )] = 0.035 

wR(F 2 ) = 0.092 

S = 1.03 

6260 reflections 



Table 1 

Selected bond lengths (A). 



Ni-Sl 
Ni-Pl 



2.1219 (7) 
2.1975 (7) 



334 parameters 

H-atom parameters constrained 
A/W = 0.42 e A~ 3 
^Pmm = -0-43 e A~ 3 



Ni-Ol 
Ni-Nl 



1.8494 (18) 
1.900 (2) 



The Ni 11 atom in the title complex, [Ni(C 13 H g BrNOS)- 
(C 18 H 15 P)], is coordinated by the N, O and S atoms of the 
dianionic tridentate ligand, and its square-planar geometry is 
completed by a phosphane P atom. The dihedral angle 
between the aromatic rings in the 4-bromo-2-[(2-sulfidophen- 
yl)iminomethyl]phenolate ligand is 2.01 (14)°. The most 
prominent feature of the packing is the presence of supra- 
molecular chains aligned along the a axis, mediated by C— 
H- ■ S interactions. 

Related literature 

For chemical background and related structures, see: Muthu 
Tamizh et al. (2009). 



Br 




Experimental 

Crystal data 

[Ni(Ci 3 H 8 BrNOS)(Ci S H 15 P)] M r = 627.15 

t Additional correspondence author, e-mail: kar@nitt.edu. 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H- - A 


D-H 


H- • A 


D-A 


D-H- - A 


C23-H23-S1' 


0.93 


2.84 


3.620 (3) 


142 


Symmetry code: (i) x - 


rl,y,z. 









Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006); 
software used to prepare material for publication: publCIF (Westrip, 
2010). 

RK and MMT gratefully acknowledge the CSIR [01 (2137)/ 
07/EMR-II] for financial support. We also thank the SAIF, IIT- 
Madras, for the crystallographic data. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB5813). 
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{4-Bromo-2- [(2-sulfidophenyl)iminomethyl] phenolato-/c S,N,0} (triphenylphosphane- 
Ki*)nickel(II) 

M. M. Tamizh, R. Karvembu, B. Varghese and E. R. T. Tiekink 
Comment 

The title complex, (I), was investigated as part of a wider investigation of complexes of interest owing to their relationship to 

Ni/Fe hydrogenases (Muthu Tamizh et al., 2009). The Ni 11 atom exists within a square planar donor set defined by the N,0,S 
atoms of the dinegative tridentate ligand, and a P atom derived from the phosphane ligand. The SI, PI, 01 and Nl atoms 
deviate -0.0535 (7), 0.0556 (8), -0.0609 (8) and 0.0588 (8) A, from their least-squares plane, respectively (r.m.s. deviation 

= 0.0573 A), and the Ni atom lies 0.0548 (9) A out of the plane. The geometric parameters about the Ni 11 atom, Table 1, 
match closely those in the parent complex (Muthu Tamizh et al, 2009). 

The most prominent interactions in the crystal structure are of the type C — H - S, Table 2. These connect molecules into 
linear supramolecular chains along the a axis, Fig. 2. 

Experimental 

Complex (I) was prepared from the reaction between [NiCl2(PPli3)2] and A r -(2-mercaptophenyl)-4-bromosalicylideneimine 
in ethanol solution following the literature procedure (Muthu Tamizh et al, 2009). Brown prisms of (I) were obtained by 
the diffusion of diethyl ether vapour into its dichloromethane solution. Characterization data are as given in Muthu Tamizh 
et al. (2009). 

Refinement 

The H-atoms were placed in calculated positions (C — H 0.93 A) and were included in the refinement in the riding model 
approximation, with C/j S0 (H) set to 1.2{7 e q U j v (C). A reflection, i.e. (2 0 0), was omitted from the final refinement owing 
to poor agreement. 

Figures 



Fig. 1. The molecular structure of (I) showing displacement ellipsoids at the 35% probability 
level. 
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Fig. 2. Supramolecular chain aligned along the a axis in (I) mediated by C — H - S contacts 
shown as orange dashed lines. 



{4-Bromo-2-[(2-sulfidophenyl)iminomethyl]phenolato- k S,iV,0}(triphenylphosphane-KP)nickel(ll) 



Ciystal data 

[Ni(Ci 3 H8BrNOS)(Ci8H 15 P)] 
M r = 627.15 

Orthorhombic, Pbca 
Hall symbol: -P 2ac 2ab 
a = 9.7197 (2) A 
b= 18.7729 (6) A 
c= 29.8372 (7) A 
V= 5444.3 (2) A 3 
Z=8 



F(000) = 2544 

D x = 1.530 MgnT 3 

Mo ifa radiation, A, = 0.71073 A 

Cell parameters from 5504 reflections 

6 = 2.2-25.0° 

|i = 2.34 mm 1 

7=293 K 

Prism, brown 

0.25 x 0.20 x 0.15 mm 



Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co and tp scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
J min = 0.592, J max = 0.720 
31370 measured reflections 



6260 independent reflections 

41 84 reflections with / > 2a(7) 
R int = 0.050 

©max — 27.5 , 9 mjn — 2.3 

A = -12— »12 

it = -13-»24 
/ = -31^38 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 1 > 20CF 2 )] = 0.035 
wR(F 2 ) = 0.092 
S= 1.03 

6260 reflections 
334 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (.F 0 2 ) + (0.0435P) 2 + 0.9841P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/s) max = 0.002 

Apmax = 0.42 e A~ 3 
Ap mi „ = -0.43eA" 3 
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Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , conventional 

R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 












U n 


U 22 t/ 33 




u 12 


u u 


U 


Ni 


0.03059 (18) 


0.03009 (19) 0.02548 (16) 


0.00211 (14) 0.00219 (13) 


A AA 1 C7 /n\ 
U.UU1 J / (13 ) 


Brl 


0.1097 (3) 


0.0692 (3) 0.0446 


(2) 


0.0162 (2) 


-0.014H (19) 


A A7A77 {\ 1\ 
U.U2U 12 (1 /) 


PI 


0.0301 (3) 


0.0312 (4) 0.0255 


(3) 


0.0001 (3) 


0.0013 (3) 


A AA7 1 f1\ 
U.UU21 (3 ) 


SI 


0.0511 (4) 


0.0426 (4) 0.0323 


(3) 


0.0150 (3) 


-0.0035 (3) 


A AA 1 7 CX\ 
U.UU12 (3 ) 


Ol 


0.0441 (11) 


0.0478 (12) 0.0289 


(10) 


0.0149 (9) 


0.0042 (8) 


A AA77 
U.UU23 (y ) 


Nl 


0.0296 (11) 


0.0289 (12) 0.0309 


(11) 


-0.0015 (9) 


0.0043 (9) 


A AAAA tQ\ 

u.uuuu (y ) 


CI 


0.0369 (15) 


0.0320(15) 0.0323 


(14) 


-0.0011 (12) -0.0036 (11) 


A AAA 1 /I 1 \ 
U.UUU1 (11J 


C2 


0.0415 (15) 


0.0318(15) 0.0300 


(13) 


0.0036(12) 


-0.0003 (11) 


A A A 1/1 /I 1 ^ 
U.UU14 (1 1J 


C3 


0.0606 (19) 


0.0489 (19) 0.0295 


(14) 


0.0086 (16) 


0.0009 (13) 


A AA 17 ^ 1\ 
U.UU12 (13J 


C4 


0.0621 (19) 


0.0423 (18) 0.0351 


(15) 


-0.0011(15) -0.0110(14) 


A A1 A1 /I 7^ 
U.U1U1 (13J 


C5 


0.0507 (18) 


0.0383 (18) 0.0508 


(18) 


0.0080 (14) 


-0.0128 (14) 


A AACA (\ A\ 
U.UUjU (14J 


C6 


0.0450 (17) 


0.0453 (18) 0.0421 


(16) 


0.0120 (14) 


0.0007 (13) 


A A A 1/1 / 1 7 \ 

U.UU14 (13) 


C7 


0.0464(17) 


0.0430(17) 0.0285 


(14) 


0.0029 (13) 


0.0079 (12) 


-0.0016(12) 


C8 


0.0274 (13) 


0.0264 (14) 0.0389 


(14) 


0.0000(11) 


0.0035 (11) 


-0.0038 (11) 


C9 


0.0341 (14) 


0.0324 (15) 0.0407 


(15) 


0.0030 (12) 


-0.0017 (12) 


-0.0062 (12) 


CIO 


0.0487 (18) 


0.0434 (19) 0.0544 


(18) 


0.0142(15) 


-0.0116 (14) 


-0.0030 (15) 


Cll 


0.0397 (17) 


0.0408 (19) 0.076 (2) 


0.0116 (14) 


-0.0040 (16) 


-0.0111 (17) 



sup-4 



supplementary materials 



i^iz 


U.U431 (1 /) 


A A/1 CA (\ Q\ 

u.u43u (iy) 


A ACQ f)\ 

U.U jy (Z ) 


A AAC 1 / 1 C\ 

U.UU J 1 (13) 


A A 1 fj~> ( 1 A \ 
U.U103 (14) 


U.U1 lo ^1 0) 




A A/1 / 1 H\ 

U.U43Z (1 /) 


A A/1 7/| /I Q\ 

U.U4Z4 (1 o) 


A A/1/1 O (~\ C\ 

U.U44o (io) 


A AA1 1 (\ A\ 

U.UU3 1(14) 


A A 1 1 A (\ 1\ 

U.U 1 1U (13) 


U.UUU4 \\-J) 


o\ A 
C14 


A AT C7 / 1 /|\ 

U.U33 / (14) 


U.U300 (1 3) 


A ATT. C (~\ ")\ 

U.UZ33 (IZ) 


A AAC 1 i"\ 0\ 

U.UUj 1 (IZ) 


A AAA 1 /I r\\ 

U.UUU1 (1U) 


U.UUZO 


vl J 


A A/1 1 O /I ~J\ 

U.U416 (,1 /J 


A az: "3 /7\ 
U.U03 (Z) 


A A/1 1 O (\C\ 

U.U41o (lo) 


A AA/1/1 (\ C\ 

U.UU44 (13) 


A AA/11 / 1 1\ 

U.UU43 (13) 


U.UU3 1 (1 J) 


Clo 


A A/1 T/C /I 

U.U430 (lo) 


A AA/C /1\ 

u.uyo (3 ) 


A A/1 (Lf. (\ Q\ 

u.u4oo (iy) 


A A1 A/C /I Q\ 

U.U1UO (1 o) 


A A 1 /I C\ 

U.U IZo (13) 


a nn/;o (\ n\ 
U.UUOo \ iy) 


Ci / 


U.U /Z (Z) 


A A7C 
U.U / J (3 ) 


A AT7Q (\\ C\ 

U.UZ /o (13) 


A ATO f^>\ 

U.UZo (Z) 


A A 1 17 /I C\ 

U.UUZ (13) 


U.UUjU (loj 


CIS 


A AO/1 

U.U&4 (3 ) 


A A/C1 /7~\ 

U.Uol (Z) 


U.U3oo (1 /) 


A AA/C fy\ 
U.UUu (Z) 


A AA/1 O (\ f\ 

U.UU4o (10) 


U.Ulzo {I J) 


1 Q 

L-iy 


U.U33 / (lo) 


A A/1 A 

u.u4y (Z) 


A AT. 17 (\ C\ 

U.U33 / (1 j) 


A AA 11 HCA 

U.UU1 1(13) 


A AA/17 (\ 1\ 

U.UU4Z (13) 


U.UUdZ ylj) 


czu 


a nni (\ a\ 
U.U3Z3 (14) 


A A/1 7A /I H\ 

U.U4ZU (1 /) 


A AT/l/l (~\ ")\ 

U.UZ44 (IZ) 


A AA1/1 (\ 7\ 

U.UU34 (IZ) 


A AAA/; (\ A\ 

U.UUUu (1U) 


U.UUoJ \i i ) 


CZ 1 


A A/1 17 /I 7~\ 

U.U43 / (1 1) 


A A/1 7C (\ Q\ 

u.u4 / j (iy) 


A A/1 /CQ /I 7\ 

u.u4oy (i /) 


A AA77 ( 1 C\ 

U.UU / / (13) 


A AA17 (\ 1\ 

U.UU3Z (13) 


n ^^^^^ ^ i\ a \ 


CZZ 


A ACQ (^\ 

u.u3y (z j 


A ACQ fy\ 

u.ujy (Z) 


A A/C 'l 

U.UuZ (Z ) 


A ATT1 / 1 0\ 

U.UZZ3 (lo) 


a a i 7c (\n\ 
U.U1Z3 (1 /) 


U.UUOl \\ 1) 


CZ3 


A AT 77 /I Q\ 

U.U3 / / \Yy) 


A AQ7 CX\ 

U.Uo / (3) 


A A C 7 0\ 

U.U J / (Z) 


A ATA 1 ^l Q\ 

u.uzui (iy) 


A A 1 1 7 /I C\ 

U.U 11/ (13) 


(1(1171 /I Q\ 


a a 


A A7Q7 (\ C\ 

u.uzy / (io) 


A AQ7 

U.Uo / (3) 


A AC11 (~\ Q\ 

U.U333 (iy) 


A AATZZ /I 7\ 

u.uuzo (i /) 


A AAA1 (\ 1\ 

U.UUU3 (13) 


A (11 7^ 
U.U1 IJ \io) 


CZ3 


A A17Q (\ f>\ 

U.U3 /y (io) 


A AC 17 n Q\ 

u.uj iz (iy) 


A ATQ7 ( 1 

u.u^y / (lo) 


A AA IQ /I A\ 

u.uuiy (14) 


a Anno (\ i\ 
u.uuuy (iz) 


U.UUoo {14} 




A AT 1 A /I A\ 

0.0319 (14) 


A AT 1 O /1 C"\ 

0.0318 (15) 


A AT /IT / 1 A\ 

0.0363 (14) 


A A A 1 A /1 1 \ 
0.0014 (11) 


A AAAT /1 1 \ 

-0.0003 (11) 


-0.0012 (11) 


C27 


0.0550 (18) 


0.0418(19) 


0.0363 (15) 


0.0096 (14) 


-0.0010 (13) 


-0.0039 (13) 


C28 


0.070 (2) 


0.053 (2) 


0.0401 (16) 


0.0139(17) 


-0.0052 (15) 


-0.0130(16) 


C29 


0.091 (3) 


0.0376 (19) 


0.063 (2) 


0.0076 (19) 


-0.013 (2) 


-0.0117(17) 


C30 


0.109 (3) 


0.0338 (19) 


0.060 (2) 


-0.0059 (19) 


0.001 (2) 


0.0049(16) 


C31 


0.070 (2) 


0.0369 (18) 


0.0434(17) 


-0.0061 (16) 


0.0073 (15) 


-0.0029 (13) 



Geometric parameters (A, °) 




Ni— SI 


2.1219(7) 


Ni— PI 


2.1975 (7) 
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1.8494 (18) 


Ni— NI 


1.900 (2) 
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1.902 (3) 


PI— C26 


1.814(3) 


PI— C20 


1.815 (3) 


PI— C14 


1.818(2) 
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C9— C10 


1.389 (4) 



C14— C19 
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C14— C15 


1.383 (4) 


C15— C16 


1.374 (4) 
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0.9300 


C16— C17 


1.362 (5) 


C16— H16 


0.9300 


C17— C18 


1.364 (4) 


C17— H17 


0.9300 


C18— C19 


1.390(4) 


C18— H18 


0.9300 


C19— H19 


0.9300 


C20— C21 


1.378 (4) 


C20— C25 


1.381 (4) 


C21— C22 


1.381 (4) 
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C22— C23 


1.365 (5) 


C22— H22 


0.9300 


C23— C24 


1.365 (5) 


C23— H23 


0.9300 


C24— C25 


1.387 (4) 


C24— H24 


0.9300 


C25— H25 


0.9300 


C26— C31 


1.381 (4) 


C26— C27 


1.390 (4) 


C27— C28 


1.379 (4) 


C27— H27 


0.9300 
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-2.1 (4) 


PI— C20— C25— C24 


178.9 (2) 


C23— C24— C25— C20 


0.9 (4) 


C20— PI— C26— C31 


109.3 (2) 



sup-7 



supplementary materials 



r~*Q \T1 r^n r^"t 
C8 JN 1 — C / — C2 


— i /y.u (3) 


C 1 4 — r 1 — Cz o — C3 1 


1/11 T 

— 141. / (2) 


"\K "\ti f^n f^"t 
JNl — JN 1 — C/ — C2 


-1.2 (4) 


JN 1 — r 1 — Czo — C3 1 


-9.8 (3) 


pi r^T r^"7 \n 
C3 — C2 — C / — JN 1 


-1 /J.1 (3) 


CzU — r 1 — Czo — Cz / 


-oy.3 (zj 


r^i r^T mi 
CI — C2 — C / — JN 1 


4.5 (5) 


C 1 4 — r 1 — Cz 0 — L-Z / 


i9.7 (2) 


t~*H XT1 PO PO 

c / — jn i — ca — cy 


1 lb. I (z) 


JN 1 — r 1 — Czo — Cz / 


1 *7 1 CiC /1 0\ 

1/1 .jo (ly) 


\r: \T 1 po pr\ 

jn i — jn i — co — cy 


-1.2 (3) 


1 — CZO — CZ / — L-zo 


-3.0 (4) 


p-7 \T i po PI 1 

C/ — JN 1 — Co — CI j 


-3.7 (4) 


T>1 /•")/: /-">-7 nio 

r 1 — Czo — Cz / — Czo 


1 HZ A. SH\ 
1 / J.O (Z J 


\t; \t i po pi i 

JN 1 — JN 1 — Co — C 1 j 


1 /o.4 (ZJ 


/•-)/: Z" 1 ')© nn 

Czo — tz / — Czo — Czy 


1.0 (5) 


t ro pn pin 

ci 3 — Co — cy — CIO 


2.3 (4) 


m-7 poo pan pi^A 


1.2 (5) 


Nl— C8— C9— CIO 


-178.1 (2) 


C28— C29— C30— C31 


-1.2 (6) 


CI 3 — C8 — C9 — SI 


-176.5 (2) 


C29— C30— C31— C26 


-0.9 (5) 


Nl— C8— C9— SI 


3.2 (3) 


C27— C26— C31— C30 


3.0 (5) 


Ni— SI— C9— C8 


-3.3 (2) 


PI— C26— C31— C30 


-175.6(3) 


Ni— SI— C9— CIO 


178.0 (2) 







Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

C23— H23-Sl i 0.93 2.84 3.620 (3) 142 
Symmetry codes: (i) x+l,y, z. 
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